Screening of molecular interactions using reporter hammerhead ribozymes.
The characterization of molecular interactions is a central task in modern life sciences. Applications such as drug screening in pharmaceutics or the elucidation of biomolecular interactions in molecular biology rely on efficient methods to search for interacting partners. Here, we describe a novel technique that utilizes hammerhead ribozymes to signal molecular interactions. The ribozyme is modified by a domain that specifically binds to a target molecule such as a protein. Upon binding of the target, the catalytic activity of the ribozyme is changed, allowing for detection of the presence as well as the occurrence of interactions of the targeted ligand. The assay can be performed in high-throughput format by employing double-labeled ribozyme substrates, hence being well suited for drug-screening applications. The detection proceeds rapidly and in real-time. Moreover, the technique neither requires labeling of the target molecule nor the potential interaction partners or analytes since an indirect readout is facilitated by switching the catalytic activity of a reporter ribozyme. The assay can be utilized to sense a broad variety of biomolecular interactions, and is very sensitive due to signal amplification by the ribozyme reaction.